The reported prevalence of psychiatric illness among adults with intellectual disability (ID) varies widely between  and %; however, many methodological problems exist. The aims of the present study were to establish the prevalence of functional psychiatric illness among adults with ID who live in the community, in order to compare the overall rate and types of psychiatric illness between the population with ID and the general population without ID, and to establish the risk factors associated with psychiatric illness in adults with ID. The study was done in two stages. In the first part, a trained psychiatrist interviewed  randomly selected adults with ID and their carers using the Mini Psychiatric Assessment Schedule for adults with Developmental Disability (Mini PAS-ADD) to screen for psychiatric caseness. Out of these  adults,  had sufficient communicative abilities that made the administration of Mini PAS-ADD Correspondence: Dr Shoumitro Deb, Division of Psychological Medicine, University of Wales College of Medicine, Heath Park, Cardiff CF XN, UK (e-mail: Deb@Cardiff.ac.uk). possible. A second trained psychiatrist interviewed  out of the  adults who were diagnosed as psychiatric cases according to the initial Mini PAS-ADD interview. This psychiatrist interviewed patients and their carers in line with the full PAS-ADD interview. The second psychiatrist was blind to the initial diagnoses made according to the Mini PAS-ADD questionnaire. A final psychiatric diagnosis was made according to International Classification of Diseases - th Revision (ICD-) criteria. Some .% (% confidence interval = .-.%) of the cohort had a psychiatric diagnosis according to ICD- criteria: .% had schizophrenia, .% depressive disorder, .% generalized anxiety disorder, .% phobic disorder and % delusional disorder. The overall rate of functional psychiatric illness (point prevalence) was similar to that found in the general population (%). However, the rates of schizophrenic illness and phobic disorder were significantly higher in the study cohort compared with those in the general population (.% and .%, respectively). Increasing age and the presence of physical disability were significantly associated with the occurrence of psychiatric illness. Out of the  remaining adults with severe ID, two (%) had a diagnosis of a psychiatric illness (one mania and one anxiety disorder) according to the 
possible. A second trained psychiatrist interviewed  out of the  adults who were diagnosed as psychiatric cases according to the initial Mini PAS-ADD interview. This psychiatrist interviewed patients and their carers in line with the full PAS-ADD interview. The second psychiatrist was blind to the initial diagnoses made according to the Mini PAS-ADD questionnaire. A final psychiatric diagnosis was made according to International Classification of Diseases - th Revision (ICD-) criteria. Some .% (% confidence interval = .-.%) of the cohort had a psychiatric diagnosis according to ICD- criteria: .% had schizophrenia, .% depressive disorder, .% generalized anxiety disorder, .% phobic disorder and % delusional disorder. The overall rate of functional psychiatric illness (point prevalence) was similar to that found in the general population (%). However, the rates of schizophrenic illness and phobic disorder were significantly higher in the study cohort compared with those in the general population (.% and .%, respectively). Increasing age and the presence of physical disability were significantly associated with the occurrence of psychiatric illness. Out of the  remaining adults with severe ID, two (%) had a diagnosis of a psychiatric illness (one mania and one anxiety disorder) according to the
Introduction
The quoted prevalence of psychiatric illness among adults with intellectual disability (ID) varies widely. At the heart of this remain two conceptually opposing views. Some believe that these people are protected from certain intellectual and psychological stress by having ID, and therefore, are less prone to develop psychiatric illness. However, in the past  decades, the more prevailing view is that people with ID are more vulnerable to psychosocial stress than people without ID, and therefore, are more likely to develop psychiatric symptomatology. In a review, Borthwick-Duffy () showed that the reported prevalence of psychiatric illness among adults with ID ranged between % and %, depending on the diagnostic criteria used. This fourfold discrepancy in the quoted prevalence rate is caused by methodological difficulties, particularly in the areas of sampling error and case ascertainment.
Up until recently, most prevalence studies of psychiatric illness among adults with ID primarily included people from institutions or a clinic population that caused sampling bias. Case ascertainment has been a problem because of the difficulty of detecting mild ID in the population. The difficulty of diagnosing psychiatric illness, particularly psychosis in adults who do not have proper communicative abilities, is well known. In some studies, psychiatric illnesses were diagnosed by studying case registers, and in others, this was done by using screening questionnaires. Direct psychiatric interview has very seldom been used to diagnose cases. Only recently, an appropriate screening questionnaire, the Mini Psychiatric Assessment Schedule for adults with Developmental Disability (Mini PAS-ADD; Prosser et al. ) , and a semi-structured psychiatric interview, the PAS-ADD (Moss et al.  ) have been field-tested for their reliability of use in the population with ID. Some studies found a high prevalence rate of psychiatric illness among adults with ID because they have included diagnoses like behaviour disorders and autism in the overall rate of psychiatric illness. Both behaviour disorders and autism are common among people with ID (Deb & Prasad ; McGrother et al. ) .
The aim of the present study was to establish the overall rate and types of psychiatric illness among adults with ID in a community-based population. The authors were also interested to compare their data with those of a recent population-based prevalence study of psychiatric illnesses among the general population without ID (n =  ) in England and Wales (Meltzer et al. ) . They also investigated the factors that were associated with the occurrence of psychiatric illness in this cohort.
Subjects and methods

Subject selection
The present authors collected their cohort from the Vale of Glamorgan, South Wales, UK. The overall general population in this region is  , of whom approximately   (%) are aged between  and  years. Some  adults with ID aged between  and  years (. per ) were known to the local social services case registers. Out of these  subjects, the authors selected  individuals by using a computerized randomization method. Out of these  cases,  (%) individuals were available for an interview. It appeared during the interviews that only  of the  adults had any meaningful communication abilities. These  adults were chosen for further psychiatric interviews using the PAS-ADD. No adult with ID from Vale of Glamorgan was admitted to hospital at the time of the present study and there was no longstay hospital for adults with ID in the region.
The remaining  subjects with severe ID were assessed using the Diagnostic Assessment for the Severely Handicapped (DASH; Matson et al. ) because the reliability of using PAS-ADD in this population is questionable.
Diagnosis of psychiatric illness
A two-stage diagnostic procedure was used involving Mini PAS-ADD (Prosser et al. ) in the first round and a semi-structured clinical interview in line with the full PAS-ADD interview (Moss et al. ) in the second round to diagnose International Classification of Diseases -th Revision (ICD-; WHO ) psychiatric illnesses among  of those subjects who had reasonable communication abilities. The Mini PAS-ADD (Prosser et al. ) was recently introduced as a screening instrument for psychiatric illness in adults with ID that could be used by non-specialists. The instrument comprises  psychiatric symptoms and generates a series of sub-scores on depression, anxiety, hypomania, obsessive-compulsive disorder, psychosis, unspecified disorder (including dementia) and pervasive developmental disorders using different threshold scores. Although this instrument is designed to be completed by a care staff, a trained Psychiatrist (M.T.) completed the Mini PAS-ADD questionnaire in a face-to-face interview with the subjects and their carers in this study. The present authors excluded the diagnosis of unspecified disorder and pervasive developmental disorders from the study.
The Mini PAS-ADD interviews were carried out in the subjects' home settings in the presence of a carer. According to the Mini PAS-ADD,  subjects had a psychiatric diagnosis. In the second stage, another trained Psychiatrist (C.B.) conducted a semi-structured psychiatric interview in line with the full PAS-ADD (Moss et al. ) with  out of these  subjects and their carers. The PAS-ADD interview was adapted from the Schedules for Clinical Assessment in Neuropsychiatry (SCAN; Wing et al. ) . The PAS-ADD allows parallel patient and informant interviewing. It is possible by using an algorithm to achieve an ICD- (WHO ) diagnosis of psychiatric illness from the information collected on the present state of the subject by using the PAS-ADD interview. The second psychiatrist (C.B.), who was trained in the SCAN interview, was blind to the mini PAS-ADD diagnosis made by the first psychiatrist (M.T.).
Unlike some other studies, the present authors excluded diagnoses such as autism and attention deficit hyperactivity disorder (ADHD) because these disorders are classified under the 'childhood onset disorders' in the ICD- category and cannot be confirmed in adults in the absence of a proper developmental history. They considered Rett syndrome as an aetiology of ID rather than a psychiatric diagnosis. Also, the present authors have separately estimated the rate of behaviour disorders in this study since this is not included as a psychiatric diagnosis in the general population. The intention was not to try to define what constitutes psychiatric illness in adults who have ID, but to include only those psychiatric illnesses that are included in the studies of the population without ID so that a valid comparison could be made. For the same reason, the present authors have excluded the diagnosis of dementia since epidemiological studies of psychiatric illness among adults without ID below the age of  years do not include this diagnosis.
The diagnosis of personality disorder has also been excluded because of the questionable validity of this diagnosis among adults with ID. As far as the present authors know, only three studies (Reid & Ballinger ; Deb & Hunter ; Khan et al. ) have so far attempted to use a modified version of a personality questionnaire that is designed for the general population in adults with ID, but its validity is far from proven. Also, both Corbett () and Deb & Hunter () showed considerable overlap between the diagnosis of personality disorder and behaviour disorder among adults with ID.
During the first interviews, one trained psychiatrist (M.T.) gathered the following information on all  subjects using a purpose-designed questionnaire: subject's age, gender, level of ID [this was based on subjective assessment rather than any psychometric test: (mild) those who could communicate well verbally and who were almost self-sufficient in terms of their self-help skills (approximate IQ = -); (moderate) those who could communicate verbally with some difficulty and needed some help regularly for day-to-day living (approximate IQ = -); and (severe/profound) those who had no speech and were almost totally dependent on others for day-to-day living (approximate = IQ < )], presence of any associated chronic physical illness (e.g. asthma, diabetes, obesity or epilepsy), presence of physical disability (e.g. blindness, deafness, muscle weakness or difficulty in walking), current medication, level of communication (i.e. good normal speech, can make full sentences but can be difficult to understand at times, can put a few words together, and no meaningful speech, adapted from the Disability Assess-ment Schedule; Holmes et al. ) , type of accommodation (i.e. family home, group home, lives on her/his own and other types), whether or not any day activities were attended, and whether or not the cause of ID was known. These data were used for the analysis of possible associations between risk factors and psychiatric illness. All  subjects were also assessed for behaviour disorders, the detail of which is presented in the following paper (Deb et al. , pp. -). Verbal consent was taken from the subjects, and their carers and key workers before the interviews were carried out.
Data analysis
The present authors estimated the rate of overall psychiatric diagnosis and individual diagnosis of functional psychiatric illness and the % confidence intervals (CIs) according to the Mini PAS-ADD and ICD-. They carried out chi-squared analyses to compare the rate of psychiatric illness in the current study cohort with those in the general population. The authors carried out a multivariate analysis of the possible risk factors to establish their possible association with the psychiatric diagnoses.
Results
Description of the cohort
Out of the  subjects who had a Mini PAS-ADD interview,  were males and  were females. Their age ranged between  and  years (mean ± SD = . ± .). Forty-eight individuals had mild and  had moderate ID. Thirty-one subjects were aged between  and  years,  were between  and  years, and  were between  and  years of age. Sixty-three subjects had good speech,  could put sentences together and  could put a few words together. In  cases, the cause of ID was known (e.g. Down's syndrome = %). Fourteen subjects had chronic physical disability and six had chronic physical illness. Twenty-one individuals had a history of epilepsy. Sixty-three subjects attended day activities regularly. Thirty-five individuals lived in family homes,  in group homes, seven in single accommodation and  in other accommodations including private sector accommodation. Forty-five subjects were not receiving any medication, nine were on antipsychotics, three on antidepressants,  on anti-epileptics,  on other medication (e.g. antihypertensives and antidiabetics), and in five cases, the drug history was not known.
The age range of the  adults with severely ID was between  and  years, seven were female and four male, four had a history of epilepsy, and all received antiepileptic medication. Three subjects also received neuroleptic drugs. Six individuals lived in group homes and five in family homes. Two subjects had associated physical illness and seven had physical disability. In four subjects, the cause of ID was known. Six subjects attended day activities.
Psychiatric diagnosis
According to the Mini PAS-ADD,  (.%) out of the  adults with moderate to mild ID had a psychiatric diagnosis. Seven (.%) subjects had a diagnosis of psychosis, three (.%) had a diagnosis of depression, two (.%) had a diagnosis of mania/hypomania, seven (.%) had a diagnosis of anxiety disorder and one (.%) had a diagnosis of obsessive-compulsive disorder. The numbers (with percentages and % CIs in the parenthesis) of subjects with different ICD- functional psychiatric illnesses according to PAS-ADD are as follows; overall,  (.%, % CI = .-.%) had a psychiatric illness, four (.%, % CI = -.%) had schizophrenia, one (.%, % CI = -.%) had delusional disorders, two (.%, % CI = -.%) had depressive disorder, two (.%, % CI = -.%) had generalized anxiety disorders and four (.%, % CI -.%) had phobic disorder. Table  shows the rates of psychiatric illness in the present study cohort (both according to Mini-PAS-ADD and ICD- criteria), a general population cohort without ID (Meltzer et al. ) and in a previous study of adults with ID (Cooper ). However, in line with the other three studies in 
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factors and the rate of psychiatric illness in this cohort. These data are presented in Table  . For the purpose of comparison, the present authors have summarized the findings of the previous prevalence studies of psychiatric illness among adults with ID in Table  .
Two (%) out of the  adults with severe ID had a psychiatric diagnosis according to the DASH questionnaire: one had a diagnosis of mania and the other of anxiety disorder. Because of the small number involved and the unreliable nature of psychiatric diagnosis in this population, the present authors did not carry out any further analysis of these data.
Discussion
Principal findings
The overall rate (point prevalence) of functional psychiatric illness (excluding behaviour disorders, autism, dementia and alcohol problems) according to the ICD- criteria in adults with mild to moderate ID between  and  years of age seems similar to that in the general adult population without ID. However, the rate of psychosis, particularly schizophrenia, and the rate of phobic disorder were significantly higher among adults with mild to moderate ID compared with those in the general population without ID. There were statistically significant associations between the rate of psychiatric illness and increasing age, and the presence of physical disability. There were also statistically nonsignificant trends of a higher rate of psychiatric illness among those who lived in group homes, those who had a history of epilepsy, those who received psychotropic medication and for whom the cause of ID was not known.
Strengths and weaknesses of the present study
The present authors believe that the following are the strengths of this study: () in line with the epidemiological studies done in the general population, they have used a two-stage procedure for the diagnosis of psychiatric illness; () they have included a population-based cohort in this study; () they have carried out a face-to-face interview with the subjects and their carers; () they have Journal of Intellectual Disability Research       in an administrative sample such as this one. Therefore, the present authors have reported the rate of psychiatric illness separately among adults with mild/moderate and severe ID using different diagnostic criteria. It is also likely that a higher proportion of those adults with ID who have psychiatric illness are known to the service providers. This means that the prevalence rate of psychiatric illness that has been found in the present study cohort is likely to be an overestimate of what should actually be found in the population of adults with ID in general.
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In the present study, the authors have reported point prevalence of psychiatric illness rather than lifetime rates. Disorders with a chronic course are likely to be present at any point in time, and those with a relapsing and remitting course are less likely to be present. This may partly explain the relatively low rate of affective disorders found in the current study.
Although Mini PAS-ADD and full PAS-ADD interviews are the best available diagnostic instruments for this purpose at present, their validity needs to be established in a wider study. The diagnosis of certain psychiatric conditions, particularly schizophrenia, could be difficult or erroneous in people with ID (see Deb & Weston ; Deb ; Deb et al. ; Royal College of Psychiatrists (RCPsych) ). Also, the small number of subjects with severe ID studied and the unreliable nature of diagnosing psychiatric illness in this population makes the interpretation of data based on these subjects difficult to interpret. A 'symptomatic' (e.g. the presence of specific psychological symptoms) rather than a 'syndromic' (e.g. the presence of a psychiatric illness) approach to the classification of mental illnesses may be more relevant to adults with severe ID.
Comparison with other studies of adults without ID
Although the overall rate of psychiatric illness in the current study cohort is similar to that found in the general population without ID by Meltzer et al. () , they employed a different method to achieve an ICD- diagnosis than the one the present authors used. Meltzer et al. () studied   adults without ID (age range = - years) in a door-to-door, household survey of psychiatric illness in England and Wales. They used the Clinical Interview Schedule -Revised (CIS-R; Lewis et al. ) along with the Psychosis Screening Questionnaire (PSQ; Bebbington & Nayani ) to detect psychiatric caseness. Meltzer et al. () used their own algorithm to define psychiatric illness in the population according to the ICD- criteria on the basis of the information they collected. The present authors did not have any equivalent diagnosis to 'mixed depressive and anxiety symptoms' as used in Meltzer et al.'s () study because there is no such diagnosis available in the ICD-.
Although the overall rate of psychiatric illness among adults with mild to moderate ID was similar to that in the general adult population without ID in England and Wales, the rate of schizophrenia was significantly higher among the population with ID. Most studies so far have shown a higher prevalence of schizophrenia among people with ID compared with that in the general population (see Turner ; Doody et al. ) . The reason for this is unknown and many possibilities exist, one being the presence of an underlying brain damage, which could cause both ID and schizophrenia. Although the rate of phobic disorder was significantly higher in the adults with mild to moderate ID compared with that in the general population, the overall rate of anxiety-related disorders (i.e. generalized anxiety disorder, phobic disorder, obsessive-compulsive disorder and panic disorder) was similar in the population with mild to moderate ID (.%) and in the general population without ID (.%).
Also, no one in the study population had an ICD- diagnosis of obsessive-compulsive disorder or panic disorder (the PAS-ADD does not provide a diagnosis of obsessive-compulsive disorder). This may have been caused by the small number of patients with psychiatric illness in the present study although it is also possible that the manifestation of anxiety-related disorders is somewhat different in the population with ID compared with that in the general population without ID. The rate of anxiety disorder in the current study cohort was higher according to the Mini PAS-ADD than that according to the ICD- criteria. It is possible that anxiety symptoms rather than generalized anxiety disorder as a psychiatric syndrome are more common in this population. Another possibility is that, in some cases, anxiety symptoms are manifestations of another psychiatric illness such as phobia, as described above. The rate of psychiatric illness, and particularly that of psychosis, was higher according to the Mini-PAS-ADD than the ICD-. This shows that the Mini-PAS-ADD is over-inclusive, which is appropriate for a screening instrument.
Comparison with other studies of adults with ID
The difficulty of comparing the findings from different prevalence studies of psychiatric illness in adults with ID is well known. The present authors summarized the previous studies of prevalence of psychiatric illness in adults with ID in Table  . In Table  , they excluded studies that included institutional samples only, primarily diagnosed psychological symptoms and behaviour disorders, included subjects over  years of age, and those studied specific psychiatric illness only. Corbett () used the ICD- category and did not include diagnosis of anxiety-related (neurotic) disorders, which forms a significant part of psychiatric disorders among adults with ID. It is possible that a proportion of the % of subjects who had a diagnosis of behavioural disorder in Corbett's () study included diagnosis of personality disorder and neurotic disorders. His study also included patients with a past history of psychiatric illness (%) and with a diagnosis of autism (%). Lund () used the Medical Research Conncil-Handicap and Behaviour Schedule (MRC-HBS) schedule (Wing ) to reach a diagnosis according to a modified version of the Diagnostic and Statistical Manual of Mental Disorders, rd edition (DSM-III; APA ) category. However, Lund () did not describe how he achieved a DSM-III diagnosis using the MRC-HBS, which is not designed to produce such a diagnosis. He also included diagnoses like autism and psychosis of uncertain type, both with questionable validity for use in adults with ID.
Cooper () used her own diagnostic criteria, the Present Psychiatric State for adults with Learning Disabilities (PPS-LD). Her study included diagnoses such as alcohol dependence (.%), behaviour disorder (%), autism (.%), Rett syndrome (.%), dementia (.%) and possible dementia (.%). When the present authors excluded these diagnoses from Cooper's () study, they found no statistically significant difference in the rate and type of psychiatric illness in her study and in their own (see Table  ). In Cooper's () study, approximately % of subjects had severe and profound ID, in Lund's () study, approximately % subjects had an IQ between  and , and in Corbett's study, the proportions of individuals with severe and mild ID were almost equal. In all these studies, the same diagnostic criteria were used for both the groups with mild/moderate and severe/profound ID, which makes interpretation of data difficult.
The studies quoted in Table  show that some authors used screening questionnaires, such as the Psychopathology Instrument for Mentally Retarded Adults (PIMRA; Matson et al. ; Iverson & Fox ) , the Reiss screen (Reiss ; Reiss ) and the PAS-ADD checklist (Moss et al. ; Roy et al. ) to detect psychiatric illness. As a result, these studies were likely to detect a higher rate of psychiatric illness among the study cohort. Bouras & Drummond () included only those subjects who were referred to the psychiatric team, and therefore, revealed a higher rate of psychiatric illness in their cohort. The bigger population-based studies of Jacobson () and Borthwick-Duffy & Eyman () collected data from case records instead of carrying out any face-to-face interview with the subjects and their carers. However, the overall rate of psychiatric illness quoted in these two large-scale studies is similar to what the present authors have found in this study. Similarly, Eaton & Menolascino () made a diagnosis of psychiatric illness based on a population-based sample and quoted exactly the same rate for psychiatric illness as has been found in the present study.
Clinical issues
The present authors found it difficult to make a diagnosis of schizophrenia in some subjects. The clinical manifestation of schizophrenia in this population may differ from that in the population without ID. For example, in one person who had a diagnosis of schizophrenia in this study, the prominent symptoms were visual hallucinations. This patient complained of seeing 'white objects' floating outside the windows, which no one else could see. She also described a second-person auditory hallu-cination of a man's voice. Another person with a diagnosis of schizophrenia believed that she heard 'Mickey Budgeri' speaking to her. After a detailed discussion with the subject and her carers, these symptoms were diagnosed as auditory hallucinations. This patient also suffered from epilepsy, although the auditory hallucinations were not associated with epileptic seizures.
Also, it was difficult in some cases to distinguish between psychotic symptoms and features of pervasive developmental disorder (particularly involving their fantasy world). For example, in the present study, the Mini PAS-ADD diagnosed psychosis in two subjects who also had a diagnosis of Asperger syndrome. In the second round of full PAS-ADD interviews, schizophrenia was diagnosed only in one of these two subjects.
In some subjects with ID who present with anxiety symptoms, it is possible that detailed questioning might reveal fear of specific objects or situations. This also has implications for behavioural management because some anxiety-related symptoms could cause behaviour disorder. For example, one patient in the current study showed fear of water. If this fear remains unknown to the care staff, the patient might show behaviour disorder when asked to take a bath or wash her face. Other phobias in the present study cohort were related to stairs, dogs and thunder.
